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Application Papers 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Response to Amendment 

1 . This Office Action is in response to the amendments filed March 21 , 2007. 
Claims 1 and 5 have been amended. Claims 1-5 are pending and are rejected finally for 
the reasons given below. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1 and 5 recite the limitation "the second coating layers". There is 
insufficient antecedent basis for this limitation in the claim. In both claims, a second 
coating layer is not recited before "the second coating layers" is recited. 

4. Claims 1 and 5 are rejected under 35 U.S.C. 1 12, second paragraph, as failing to 
set forth the subject matter which applicants regard as their invention. Evidence that 
claims 1 and 5 fails to correspond in scope with that which applicants regard as the 
invention can be found in the instant specification. In that paper, applicant has disclosed 
particles having a layered structure (abstract), and this statement indicates that the 
invention is different from what is defined in the claims because the particles are first 
recited as "having a layered structure" (claim 1 lines 2; claim 5 line 3). Yet, the second 
coating layer is later defined in the claims as "formed on at least parts of the surfaces of 
the particles" (claim 1 line 4; claim 5 lines 5-6). It would be redundant to form a coating 
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layer on a layered particle if both the top layer of the particle and the coating layer were 
formed from the same material. 

The examiner believes that Applicants meant to claim their invention as a 
positive electrode material (claim 1) or non-aqueous electrolyte secondary battery 
comprising a positive active material (claim 5, with the positive active material such as 
the material of claim 1). The positive active material comprises particles, which have a 
layered structure, wherein the structure is a first compound oxide of lithium and nickel 
with a coating layer of a second compound oxide of lithium and titanium, the second 
coating layer being formed on at least parts of the surfaces of the particles of the first 
compound oxide of lithium and nickel. The claims as amended in the amendment filed 
March 21 , 2007 appear to misuse the term "particles" since the term used to describe 
both the "particles of positive active material" and "particles of the first compound oxide 
of lithium and nickel." 

For the purposes of examination, the first occurrence in each of claims 1 and 5 of 
the word "particles" will be interpreted to mean "particles of positive active material" and 
the second occurrence will be interpreted to mean "particles of the first compound oxide 
of lithium and nickel." 

Under the interpretation of the previous paragraph, the second occurrence of the 
word "particles" lacks antecedent basis in the claims. 



Application/Control Number: 1 0/821 ,323 Page 4 

Art Unit: 1745 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 2, 3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Oesten et al. (US 2001/0046628 A1) in view of Spitler (US 2004/0197657). 

Oesten et al. disclose a coated lithium nickel mixed oxide particle and the 
method of making the particle for use as the cathode material in an electrochemical cell. 
The coated lithium mixed oxide particles are used to improve the properties of the 
electrochemical cell. The particle core is a lithium mixed oxide containing nickel ([0032]) 
such as Li x Ni y Mn 2 -y04. The particle coating is a metal oxide or a mixture of alkali metal 
compounds and metal oxides ([0033], [0034]). The use of titanium oxide as the particle 
coating is disclosed ([0034]). 

The lithium mixed oxide particles of the active material of Oesten et al. 
correspond to the first compound oxide of lithium and nickel in claims 1 and 5 of the 
instant application. The particle coating of, for example, titanium oxide as taught by 
Oesten et al. corresponds to the second compound oxide of lithium and titanium of the 
instant application. As in the instant application, the titanium oxide of Oesten et al. is 
coated on particles of the lithium mixed oxide containing nickel. 

Regarding claim 2, Oesten et al. do not explicitly teach that the weight ratio of the 
first compound oxide to the second compound oxide is between 96:4 and 65:35. Oesten 
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et al. do teach that the weight ratio of the coating metal oxide to the lithium mixed oxide 
particles is from 0.01 to 20 percent. The weight ratio of the alkali metal to the lithium 
mixed oxide particles in the cathode is from 0.01 to 10 percent. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
optimize the weight relationship between the core oxide material and the coating oxide 
material such as taught by Oesten et al. in order to provide a thick enough coating that 
inhibits the undesirable reactions of the acid with the electrode material. It has been 
held that where general conditions of a claim are disclosed in the prior art, discovering 
the optimum or workable range involves only routine skill in the art. In re Aller, 105 
USPQ 233. MPEP 2144.05 (MB). 

As for claims 1 and 5, Oesten et al. fail to teach that the titanium oxide particle 
coating is one of those listed in the amendment. Additionally, Oesten et al. fail to teach 
the limitation of claim 3 that the titanium oxide material has a spinel structure. 

Spitler et al. teach the use of a lithium titanium spinel oxide (U4T15O12) as the 
positive material for the cathode of a lithium ion battery ([0001]). 

Spitler et al. further teach that the lithium titanate spinel oxide allows for an 
extremely high charge and discharge rates and a large number of charge and discharge 
cycles ([0022]). 

It would be desirable to use the lithium titanium spinel oxide (Li 4 Ti 5 0i 2 ) of Spitler 
et al. as the lithium oxide of the coating of Oesten et al. since the lithium titanium spinel 
oxide (Li 4 Ti 5 0i2) allows for extremely high charge and discharge rates and a large 
number of charge and discharge cycles. 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the mixture of alkali metal compounds and 
metal oxides coating of Oesten et al. to include a spinel lithium titanate oxide as the 
titanium oxide material such as taught by Spitler et al. in order to enhance the charge 
and discharge rate of the electrochemical cell. Such a spinel compound is structurally 
stable in the electrolyte of the battery. 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Oesten et 
al. in view of Spitler et al. as applied to claim 1 above, and further in view of Naruoka et 
al. (US 6,893,766 B2). 

The teachings of Oesten et al. and Spitler et al. as discussed above are 
incorporated herein. 

Oesten et al. and Spitler et al. teach the coated positive electrode active material 
of the instantly claimed invention, but fail to teach that the material has a mean particle 
diameter of 5 to 20 urn. 

Naruoka et al. teach a positive active material for a secondary battery. The 
positive active material is lithium nickel composite oxide (col. 2 lines 45-56). The mean 
particle diameter of the lithium nickel composite oxide is 4 to 25 urn (col. 3 lines 44-51). 

Naruoka et al. teach that if the mean particle diameter of the positive electrode 
active material is smaller than 4 pm, there may not be continuous contact with the 
electrically conductive material. Naruoka et al. also teach that if the mean particle 
diameter of the positive electrode active material is larger than 25 pm, the electrolyte 



Application/Control Number: 1 0/821 ,323 Page 7 

Art Unit: 1745 

may not penetrate the electrode material. This would adversely affect the charge and 
discharge rates of the battery (col. 3 lines 51-59). 

It would be desirable to use make the positive active material of Oesten et al. in 
view of Spitler et al. having particles in the range of 4-25 pm, within which 5-20 pm falls, 
since particle sizes outside of that range adversely affect the charge and discharge 
rates of the battery, either by preventing continuous contact with the electrically 
conductive material or by not allowing the electrolyte to penetrate the electrode material. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to form the positive electrode active material of Oesten 
et al. in view of Spitler et al. having a mean particle size in the range of 5 to 20 pm as 
taught by Naruoka et al. in order to maintain electrical conductivity within the battery and 
improve charge and discharge rates in the battery. 

Response to Arguments 

8. Applicant's arguments filed March 21, 2007 have been fully considered but they 
are not persuasive. 

Applicants argue that the prior art relied upon in the previous rejection, 
specifically the combination of Oesten et al. and Spitler et al., fails to teach coating 
layers on particles of lithium or nickel. 

The rejection above, as applied to the newly amended claims, provides 
motivation to use the material of Spitler et al. as the titanium oxide coating of Oesten et 
al. Oesten et al. teach a titanium oxide coating such as the one of the instantly claimed 
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invention on a lithium nickel oxide positive electrode active material; however, Oesten et 
al. fail to teach a specific titanium oxide. 

Spitler et al. teach a titanium oxide, Li 4 Ti 5 0i 2 , for use in a positive electrode 
active material. One of ordinary skill in the art would be motivated to use Li 4 Ti 5 0i2 as 
the titanium oxide of Oesten et al. since it has characteristics that are desirable in the 
battery. 

Therefore, the combination of Oesten et al. and Spitler et al. teaches a lithium 
titanium oxide compound coated on a lithium nickel oxide compound, and the use of 
such a material as a positive electrode active material. 



Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alix Elizabeth Echelmeyer whose telephone number is 
571-272-1 101 . The examiner can normally be reached on Mon-Fri 7-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Susy N. Tsang-Foster can be reached on 571-272-1293. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
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